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Let us say that vertices in a graph are cocyclic if some cycle passes through all 
of them. Dirac [1] proved that in a k-connected graph, every k vertices are 
cocyclic. Watkins and Mesner [3] extended this result by characterizing those 
k-connected graphs in which some k + 1 vertices are not cocyclic: these graphs 
have a simple structure (removal of suitably chosen k vertices produces more than 
k components) when k I>3, and two additional structural types appear when 
k = 2. Pursuing this line of research one step further, we have obtained the 
following result. 
Theorem. Let G be a k-connected graph in which every k + 1 vertices are cocyclic. 
I f  k >I 4, then the following two conditions are equivalent: 
O) Some k + 2 vertices are not cocylic. 
(ii) (a) There are vertices t, s2 , . . . ,  sk in G, whose removal produces more than 
k + 1 components, 
(b) There are sets V o, V1 , . . . ,  Vk+2 of vertices in G and distinct vertices 
xt, x2, x3, st, s2,. • •, Sk such that 
yon = s .  . . , 
yon v j  = . . . .  , 
n vj = 
wheneoer 1 ~ ] <~ 3, 
whenever 4~ ] ~ k + 2, 
whenever l ~ i < ] ~ k + 2, 
whenever 1 ~ ] <~ k + 2 
and such that each edge of G has both endpoints in some V~ (with 0 <~ i ~ k + 2). 
The condition k >~4 is crucial for the uniqueness of the structure described by 
(ii.b): two additional structural types appear when k = 3, and many more do when 
k =2.  The implication (ii):~ (i) is easy to verify; the proof of (i)::> (ii) is 
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complicated and will appear elsewhere. (Note that the structure described by (ii.a) 
is one of those in the result of Watkins and Mesner we mentioned previously.) 
Related results have been reported by Kelmans and Lomonosov [2]. 
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